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Introduction

Materials & Methods
Results
Discussion & Future Work
Uniaxial tensile tests, together with histological examinations, have been carried out on excised human skin. Skin was excised from the backs of three males and four females. The average age of the subjects was 89 ± 6 years. The test samples were cut into standard dog-bone shapes using a custom made die. The skin was hydrated and stored at 4 o C until it was ready to be tested.
Results suggest that the properties of skin are dependent not only on the orientation with respect to the Langer lines but also the location of the specimen on the body, perhaps due to varying amounts of adipose tissue. The variation between male and females could be due to gender specific differences in the orientation of Langer's lines. The results of the histological examination, when complete, will indicate whether a correlation exists between the orientation of collagen fibres and Langer's lines. It will also provide information for use in anisotropic material models.
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Typical Stress-Stretch responses for excised human skin are shown in Fig. 4 . The anisotropic behaviour of human skin is illustrated by the variation in the stress-stretch responses of the various sample orientations.
Fig.2 Orientation of specimens 3
Tensile tests were carried out using a universal test machine at a constant strain rate of 0.02 s -1 . Tensile load was measured with a 500N Piezoelectric Load Cell and strain was calculated via the displacement of the cross head. Specimens were taken in various orientations, as shown in Fig. 2 , in an attempt to correlate them with the direction of Langer lines.
To investigate the influence of the orientation of collagen fibres, biopsies were procured from the test specimens. These biopsies were stained using a Van Gieson stain, which can differentiate between collagen and smooth muscle tissue. The biopsies were taken in three different planes so as to obtain information on the entire collagen network. Table 1 below displays mean results for a number of deformation characteristics calculated from the stress-stretch curves obtained. Also tabulated are average values for parameters of the Fung and Gent hyperelastic models which were fitted to the experimental data using a least squares curve fitting routine in MATLAB.
Table 1. Mean results (± 1 standard deviation)
11.5 cm 3.5 cm A multiway analysis of variance found that orientation with respect to Langer's lines had a significant effect on various deformation characteristics such as the ultimate tensile strength, strain energy and failure strain. This confirms Ridge and Wright's suggestion that the deformation characteristics of skin are dependent upon specimen orientation with respect to the Langer's lines. The analysis further revealed a significant interaction between orientation and gender, suggesting that the influence of the orientation of Langer's lines is dependent upon the gender of the subject. 20.5 ± 6.9 76 ± 14 1.18 ± 0.91 5.1 ± 1.9 1.11 ± 0.34 1.92 ±0.59 Early tensile tests carried out by Ridge & Wright suggest that the deformation characteristics of skin are dependent upon specimen orientation with respect to these Langer lines 2 . Collagen and elastin fibres located in the dermis layer of the skin are believed to be responsible for the mechanical properties of skin such as its strength and elasticity. Van Gieson stained skin (x100) 
